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^-v: 1/ 



ffrl£lil2 On ^H±HJgjS$ii, G a A s frhtth pS^-^ft, 

: t Jltt at n|^^ * - 7 ^ > n 
[st*^2] 

1 On ?mii, 1 x l 0 17 c m- 3 &±<D^®iWjmm$:^~$- & 

Buie^i on v>7 ?mn, 200 n m*m<7)mm&^-t& 

[W*^4] 

HUie^ 1 on *f O/R&^ljgfi, t <DRMfrt>mim2 on 

V7 o#mt-|p]7^?j[q]i;{g;< 
£. <h frmffltt-tzm 1 - 3 O^fti^ 1 Jii:fetf)ArniA ; ^ j. 9 > y 

[Ift*^ 5 ] 

HuiE^ 1 <on 1^ t bui5^2 on v? tmt^m^wLZtitz^mwmzmz-, 

HUf£^2»#^(±> huISH 1 On is? y/f twl%^2 <7)rr 1^7 ? <h O^OfSzi^O^jl 
Z t Z&fflLt-f&m^M 1 - 4 ©v^f ti^ 1 ^KHe^0^7n}g£-/s^ sj?— 9 [>7>y 
[ISM 6] 

hijib#2»M(±, buibh 1 on V7 ?mju±mz%i2<D=i ?mtm— (D^mitum- 

US#3i 7 ] 

WE**#«ti, mam 1 on 1^ tmL, mum\<D^v? 9mtn-<D^mw 
unfrhzn, 1 x 1 o 18 c m-niT^&wmmz^-r & ni©i 1 <D^^-^-mt. 

iriE^2 (On ?mt& L> huIE^2 on 1x7 ^§ t — co#^^^-|4-^ib^ 0 > l x 
1 0 18 c m- 3 J^T<7)rat;?lS?r%1-^. nM2©XA-f|i:^f)i!c^ 
d t -t^fS*^ 5 HfEfcO^T- n^^-/^ ^ h 7 > ->7 y 0 

[f»*^8 ] 

BUlBlll 1 On 1^7 yjf fi, InxGai-xP (0. 4 7^x^0. 52) ^t>&& 

X7 0 
[»*E9] 

hijIB^ 1 On P7 ^^(i, X*-yZtitzm&*^i-& 
d <h £#tfc<h1-£if5fc*g8 H|fi«0^7n^^/NM*°-7 h 7 > v7 y 0 
0] 

huIE^^ y ^Ht±, InxGai-xP (0. 47^x^0. 52) frhtaZ> 

d t zmw.t -tzm^TM. 1 - 9 ov^-rn^ 1 ^nie^o^T-n^^-ys-^ h?y-j 
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[W^Jli 1] 

BUlEU 103U^^H± ( AlyGai-yAs (O^y^l) 

79 o 

im&mi 2] 

mum i ?ioa i &$jtyii, mti^-y^u? ? m t <Dwm& hmmm 2 <n 

1 3 ] 

HufE^ y *Jfl±, AlyGai-yAs (O^y^l) frhts:Z> 

z. t zmwLt-t&m^m i i 1 2 nie«<7)^xn®^-/s^.if-^ ^ 9 > 
[ft*^ 1 4 ] 

mie-^ y-f->^*$n/c^5 y 9m*-?79 izl, mz^-xm, %2<n>nv 9 9 max 

VjS 2 WX/<-Hti5:i2 <D3- y*y 7%L\Z X *) y * s 9'-tZ>mZ <r)7 fv^t, 

[tmrn 15] 

Bfjie-^-rn 9m, ^-^i, m2<D^u? ?maxu ; m2<D7^<--*rmii. -e-ft-r 

ti^Mt/^ ? viJ!)P$tL7t:G a A s 0 , HufEfil 1 con ? £ J: 1 <D7^~^rm 

[itSl 6] 

HufE^-r 7F7>yX^li, $ <b 7^#t7 y°m & <£ 0^ 5 -y 

ItrfE^ l r- y 7°f±. huIEji 5 y ?m±l~mU^ < y 9 * \ y -7°Jf & J: tfi- 5 y 9 3 

? n > ? ? h s (om^mM^m 4<d^v j->ymz± r-t&gi 2 0-9- -r x f- ? 

-ft 

ffitl%3<D^ y^yymzj;L2>^ y^y?~x*mitiLtz*)--73 U? 9m±liZffiU3 V9 9 
Ii^Mt^f5 0*t- y ^t, 

m%Z%iA<Dx- '; j-yymz£2>x. y?-yirx*m& Ltz*-^ y 9m±^mti^ 5 y 
^r, huIE^5 y ^ n > ^ ^ M-h^HUlE^-^m^^ffMi-^§6 0^.7" y y<h *-^tf 

£ t *mWLt-t2>maa%. l 4Xa l 5 UlEm^^xn^ys^^-^ h 7>y7^I 

[W*«l 7] 

HfriE^-rn^^/s^^-^ h7yy^^i, g^«-tL, 

12^^77 -/Cisv^T, HlffEi< .y 9* \ y 7°mte J: Xfx. ^ y 9 n y 9 9 H« 

mum2<D*7- y -x\,zs$^x, mu3mm<7)m^x y)nuiz#&-tz>^< y 9m**- 

y + y?'L, HfjgEH3 0^xy y^ioV^T, i^W.*-? ?~y 9~ Ztitz*-\ y 9m*T * 9 kz 
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[0 0 0 1 ] 
[0 0 0 2] 

(Heterojunct ion Bipolar Transistor I HBT) J±, ffi^M^il&^fcffi^btl&Mffli&Ti- 
u?m=f-t LXmmitZtiX^&o ICx? 7?CI n G a P£fl§v»fc I n G a P/G a 
A s HBTIi, Ummftm^hZ < , i^ltiiittOT-VS 'f * £ LtfOffflMl±ttit 

[0 0 0 3 ] 

J^T> HSrffl^T, — I n G a P/G a A s H B T *1*iiJ3 «fc tK^Ofg 

ii^fe (Wx.tf, tfMvfcltt 1 #J!fU ) £Ifc^-t-&o 

H4ti. npnllnGaP/GaAs H B T<7)#^£^$f®IH'e&&o 
@4 K^Sfi* i 9 I n G a P/G a A sHBTIl, WlftOG a A s 
«4 0 0 t, #*#3fcK4 0 0±K n fcftjftKT- K — "/ L XMftZ £ ti n + M G 

aAst7'3V??|4 10t, t73l/^|4 1 0 Jl<0#r5£^Uz£]g|5 1 & & «fc ^ IZ 

CtfM£ftfcf£2|3:B<7>Jf 4 3 0 L 3 0_LK^fifc$*L7tfllx.«r 

Ti/Pt / A u y ? m@ 4 4 0 h, H2j£SOli 4 3 0 92OiaiLrv> 

^HSgo| 4 2 0±i:^-^i 4 2 2 i:i)54tSJ:^:|«$*-rM§n/:P t 
£#tf^Jt^ ^^T^^^-^li4 5 0 ^ |lt§Wi42 OiaoIffiLtv^ 
?Jf 4 1 0±i:M$n^A uGe/Ni /AulHi^n u ? 6 

4 1 o o nitu mteHBT^m^^^-sii-^*T-^-st^4 1 o 

[0 0 0 4 ] 

- |lgB«f4 2 0 li, f&^^itS^nS^ L < Ii7 > K-^G a A s a 

V? *?Wt 4 2 \ ^IS<7)pSG a A s ^-*Jf 4 2 2 t, nil nGaPx^ 

423 ttmizmmztirttZo 

£tz, m2&B<Dm4 3 0M\ nSG aA sx? 7^+ 77*14 3 1 t\ fg;$=j§£}g#t 
OnMI nGaAsx>7^a>nH4 3 2 75 ? JliHfS^ § ftT& & 0 
[#l^m 1 ] mm 2000-260783 4f-£-# 

[&miim : ik L£nt-t& mm] 

[0 0 0 5] 

I n G a P/G a A s.lHBT^ffflffllli^L, HBTKfcfLTffi 

^*<7)CDMAMT1i^ < „ G SM^^O^jgfsSBO'^-T-VW ^ £ LTil 
it-tzmte, 3-4W<0^, o$ 19, mfiE5EiSEffl[Jt (Voltage Standing Wave Ratio 
: v swr) =10:1 x*®.MZti%^zttfm&Zti2> 0 
[0 0 0 6] 

LfrLtetfb, i£ifc<7> I n G a P/G a A slHBTtli, S5tti^ft^ft|SfiLrS*§ 

o 

U 5 t±, InGaP/GaAs,|HBTOn^ i'lEVc - a W ?mi/t I c# «£ 

mtE# 2003-3088921 



mm 2003-348750 



2/ 



[ 0 0 0 7 ] 
[0 0 0 81 

5&££*LTv>£o ttz, @6 (a) iifS^wfEflftB mz.ii. Ib=1^A, Vc = 3. 
5V) »Ci3lt*<><0-C*i), H6 (b) li&mffiffi&BhH5Wffi.m&Ab<Dm 
Ib=10//A, Vc=3. 5 V) Ki3 H6 (c) {iSJ«SE^J*A 

f±\ Ib=3 4^A, Vc = 3. 5 V) K j3»t<& <> OT&£ 0 
[0 0 0 9] 

a) ) , w.ffi,&m±Lx=i ?m%.*mz.&mm?>m : ?-t)^ *\,z&xzhz> t (k 

i rkM) > &jz&W&WMZiX&&t$t1)*^-XMfrh'*)-'7^ 9miz&ffL (El 6 
(b) ) „ Mltzmffi.ii&jzZ-it&t* uv?? • -9- Tu ^WMizm^MW^WM^ti 
(H6 (c) ) „ a i/ ? ? • t/n ^#Mt;isv^-rT/^9 y *s v — z v<y y&§£ 

*k-tZZttft>frZ 0 -Oiim^o^rti^A.SzetC «t &##[!#2nd edition o 

f Semiconductor Devices*?)^- ^147KiMffl tcffe^ $ tlf v>£ 0 
[0 0 10] 

Vk±.(DmMfrh, ^m^J'fbU#BILrjeci«5HBTOfife«{i x ni/n .f^l/^ 

tzx\ *&mit. frfr&mm&izm*. femtiiti,zttmLxm-&ztizMM®.Mikz 

[0 0 1 1 ] 

±fEBKj£gj£1-&fc*!>K. M^fD^'^-nr/yX^i, G a A s 

^^^^niwyni/^^it, ituiE-^-ra 9m±.izj&i&zti, mtttr^ i> ? ? 

1 con lx^ **±K0jfiS*i, Hufe-^-Za ?JB «fc >)fg:V^^!^^iJSo nIXll i MO 
GaAs^t>i*i2©3l/^^It > mZ%i2<D=i]s? ?m±iZfZl£Ztl % GaAs* 
t)^l,pa^-xi^, liuie^-^/f ±«j££ft, mflS^-^Ji «t •) K^> y ^ 

leiioal/^^fli, InxGai-xP (0. 47^x^0. 52) i^iotU^L 
. lftlE# 1 <nnut> ?mii, yZtifzmi&Z^iLX i> iv>U fulfil 5 y 

f±, InxGai-xP (0. 47^x^0. 52) *»?>iot 4 it> a i mti% 1 O 3 
U??mii, AlyGai-yAs (O^y^l) jJ>f,iottJ:i>U Hu f£fg 1 <0 =r u ? ^ 

filtfX&m&ttZ^tLX i> X v> U suffix $ (i, AlyGai-yAs (O^y^l) 

irhtt^X £ J; v> 0 
[0012] 

§ 4. 
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[0 0 131 

milE^ 1 On V9 1 x l 0 17 c m- 3 W±(7)^^itJ^^^r LT i J; </> 

o Sfc, BUfBSfc 1 On 2 0 0 nm*l^)I)f^tLtU^o 

2 on V9 */f of|iffiH[6]j^,*f[6jmg;< ^ott i:v> 0 
[0014] 

ifc. j. v^v^^ti, iuIEfilloni^^jf tift 

C*203l^^^«toWU^JS$*Lfc#j»#:Ji«:fl|^ % iiufEfillon 

^ ^mtm^m2<Da V9 9mt<r>m<Dmmft<D*mmzmmLxi i x^ Q ttz, mm 

^2»#/f (2, irsEH 1031/? ^JfXfiftufEIS 2 On u ? £ pg— 0#*#:tt#^<b & 
1 x l 0 18 c m- 3 J^TO^M%itJ^^^-r^. nIOX^-ti-e*ot4J:v>L, mi 

gE#^#g{± % mmmi<D^u? ?mtmt, wmm iv^is 9 9m tm-n^m-mm 

1 X 1 0 18 c m- 3 WTO^«^ttl»nI(OilOX^-tit, HUiE 
fil20nix7?/ii:^U TftgESfc 2©ni/? 9Etm — V> frt,**) ,1X10 

[00151 

* >3£i5t£-#Px.<5> Z tffX£ 2>C0T:\ i^^O^r" <^ ,-}?- =y Y ^ y ~J x ? %$Lf% 

[0 0 161 

±i;t'/ai/^^i ) iionw^i'l, |lwx/<-ti, &2 0X^--9-JB. |20 

> 9'Ztifz*- 5 y ?|^7X ? \z U ituiE^-XJi, ^2<0nv^^ij3j:uf^20^^ 
-ti^2«X7f>^(:j: !ix?f>mi30^f? 7°t, HugEfS2 0x.y-?- 
>rmzj: SX7 ■f-^-efcffi L£H 1 OX^-+)-;f js 1 Or? U9 9mtopJr^mW. 

7-n«^yc>f h7>iSx?tomikJj-mt-?Z>Zt i>X~£% 0 ZZX\ «riB-9-rau 

x^Ji, »2on ^^.tu^ox^-^/f t±, ^-n^ti^^^tn 

Sftfc G a A s *) , husE^ 1 On ?Jfj3«fc tf» l OX^-^Jf (i, -en-Ttt^ 

85&tf*rai$*ifc I n G a P^<b&*K flMEtt 3 OX x y 2 Ox y vm 

a, mm • mmt&m%x- ^fis»4ox-ry/u^Jt*»3 0Jc y ^ 

fi> £ x< y *? y •?f§t$£UtjL* y 9u>9 9 YMt, x? 7 3 U ? 

^ItUl^-^IgtHx, flJSBtS 1 OX-f y 7°(±. mrlEx.5 y ^g±HHu|Ex5 
y 9*v y -fm&£Xfx- \ v ? u y ? ? y m *m>kmmirZ> % 1 Ot^f7 y<h, huIE 
x ' '^^t 7 7 p iiiJ:U f x5 y ^n>^^ H<o^iji^i4(7)X7f >^(;J: J) 
x '^^tS £ 2 O^ -7-X f ?^tm, Arn|^t>f ( f-7|.5>^^fii 
yj^ti, H«JlE£3 0xy^>^^^i^,Ji y^->^-e^itJ "Lfctra ?m± 

H«riE3 ^II$:MtSi5 0^T7 y<h. BffIE»4 ox 7 f >^(:J: 5x7 
^•T-ffflU;x? y ^^±^H«fEx.= - y ^m^^, mflEx,? y ? n y ? ? hJg±fCfTiE 

9>vX^fi % «!:tL, |2Wt7Xf7 7*tCiJV»T. huIEx 5 y ^ + ^ -y yjfjs 
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[00171 
[0 0 18] 

ffi n io ft 4 r / < 7 > -> a. r u - ? v y £ mm i- & z. t & x § 4 -c, s ai * lb fagg l 

Tg*£ft£ii5»fiM£fb£iP5 ttAfDl^W h 7 >y'7 ? 5r^-e#«2> t v^o 

i t ^-c § * t v >9 ?**t5 ? * $ ft & o 
[0019] 

«toT, ^i&^tCcto, Mmi)it^ttMLxw&ziizmm&Mit*ffitzirmnm<7>H 
[f§^£s*sMi-££#o*j§ioi*gt] 

[0 0 2 0] 

*nn<Dfm O H B T , ft ffl ^fc Kfafifi L T SS # S ft S JSIit «fc8Mt tifctHBTt 
iStSCtlrlfiiifctStweabot, #*fe*i1£OG a A s 1 OOi, 

femm. 1 0 on:M$ti, nMft^ 5 x 1 o 18 c m- 3 <D^mmx K-yLtM$ 

ti^n + IGaAst7*nl/^^ii 10i, 1 0 iOBf^iSKflBB 

t*5J:T(:f)S$n/:ailgaoi 120a, 120b^ ilti<7)il20 a±0 

^f^it{c0 2Sgcofl^t^^>ct o izf2.j&ztitzm2&LB<Dm not, m2&B<Dm 

1 3 0 ±Ofllf5c^J£*::fM&B OASIS fcfcS «t ^ Cli$ti/:t3il<7)i 1 4 0 t, $ 
3SB«il 4 0±CM$ti/cP t/Ti/Pt/Au^^^xv^fti 5 0 t 

, *3t§<7)i 1 4 osjaoatm ltv»4si2Sboji 1 3 o±h^-*jb 1 3 2 t 

5 v ?mm-tZ> X n t:i$!LlLTfM$tL/;P t/Ti/Pt / Au*?)^-5^-^ll 

1 6 0 t , iigg^i 1 2 0 ammvnm Lx^&^r^v? ?m\ 1 o±»-^jss*l 

/:A u G e/N i/Au^f,i^3UniIl 70L ^^iSflMUM $ ft, gi 

nit 1 8 0 tfrhmwL**.** 

[0 0 2 1 ] 

$ logoff 1 20a, 12 0b ii, t/^i/^^il lOOGaAsi^T 
^7>yxiS^$^fM#T"*^ I nxG ai-xP (0. 47^x^0. 5 2) ^ 
<b& »K nl^tt 1 X 1 0 17 c nT 3 JiUiOiSjg, «xlfixi 0 17 c ra - 3 ©iff K 
-7°LTffM£ft£JHl?2 0 0 nmm 0OX.MT1 0 0 nmO I nxG ai-i.Pf&l On P 
^H21t, fl©3l,M1121 il^-0#S#W4-C&& I nxG an P (0 
. 47^x^0. 5 2) nPjtft* 1 x 1 0 18 c m" 3 JilTOitg, Mz.tf 1 

X 1 0 18 c m- 3 OitJ^T- K-yLTfM^ft^MfP 1 0 nm©| 1 on 1/^ l 2 1 i: 

ttllE# 2003-3088921 
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<7)fea»w<7)^^M^Mi-^ i nxG ai-iPii <Dx^<--irm 1 2 2 t timizmm £ 

[0 0 2 2] 

Z<Dt » 1 <7)3 9M 1 2 1 OT*£%?lJg(± 1 x 1 0 17 c m- 3 m±-e^>^<7)T\ 

«fltfft££7F-f WT*>* 1 J: n K,. ^>fc$ft&#t£ (i$4 5%IJl±, VSWR = 

1 0 : 1W±) ^l/:Loo, itb$&^b1-&- t^-c^&o 
[0 0 2 3] 
[fU] 



lnGaP?l/g 


cm-3 




1.00E+17 


liWJ± 


V 


21.7 


20.7 


Ron 


Q 


10 


9 


(Ic=20mA) 


V 


12.5 


12.5 


VSWR 




10:1 


10:1 


*» 


% 


48 


50 



o 1-^^*>. fjl 1 <7>=J 1^? 1 2 loM¥f£#tt£^1-WTO*2K&£J:dK. 

$ftM#14 (W4 5%m±, vswr-io: ia±) ^i/cioo, ^utrmiLZ 

[0 0 2 4 ] 
[*2] 



InQaP© 


A 


0 


500 


1000 


1500 


2000 


2500 


ME 


V | 


19 


20 


21.7 


23.1 


25 


27 I 


Ron 


Q 


7 


9 


10 


12 


15 


20 


(Ic=20mA) 


V 


8 


9 


12.5 


14.5 ; 


16 


18 


VSWR 




5:1 


8:1 


10:1 


12:1 


14:01 


15:01 




% 


50 


49 


48 


47 


44 


41 



[0 0 2 5] 

ifc, mi <7)x^<-^-m 1 2 2 (DTfi&yommt 1 x 1 o 18 c m- 3 wm^«t% hb 

ft. 5%W±, VSWR = 1 0 : 1) ^itLoo, ^|£^itJg2 XI 0 18 cm- 3 

£ m iz L T c £ & ^ ft o fl£ T £ hi ;g -t £ - t # 'T' # -5. o 
[0 0 2 6] 
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[§E3] 





cm-3 


4.00E+18 


2.00E+18 


1.00E+18 


5.00E+17 


n+lll 


A 


25 


50 


100 


200 


WE 


V 


20 


21.7 


22 


22.5 


Ron 


Q 


9.5 


9.5 


9.5 


9.5 


(Ic=20mA) 


V 


10 


12.5 


13 


13.5 


VSWR 




8:01 


10:1 


10:1 


12:1 


®m 


% 


48 


48 


48 


48 



[0 0 2 7 ] 

tit. #2&B<£>8 13 0(1, 02(7)31/^^113 2 fc^-OW^tiSG a 
AsH4l), nS^ttttS: 1 X 1 0 18 c m- 3 ftTOll, flUUTl XI 0 18 c m" 3 ?)?! 
JK-e K-T'LT^^tL^MW: 1 0 nm^|2W3l^^| l 3 2 t Of£3tf|f 4>*£3££: 
Mfti-f&G a A s|2(OX^-ti 1 3 U, ni^ft^- 1 X 1 0 16 c m- 3 £>ifcjK-C K 
— LtM £ ft. <2> 5 0 0 nmOGaAs|2W3|/nil 32L pI^iEtl^ 
4X1 0 19 c m- 3 <E>iftj£"C K-^LTffM^tl&MW lOOnmOGaA s-^-^/f 1 3 
3 ^-Xi 1 3 3<OG a A s J: 1) /*> V*rW7&f:£^¥mmmX~$>2> I nxG 
ai-xP (0. 47^x^0. 52) frhtt 0, nl^Uft^ 1 X 1 0 18 c rrr 3 ?>iljg-C 
K-ytTfM^tL^^ip 5 0 nmO I nxG ai-sPx? 7^1134 fc* s JKi:»S?*i 
T&£o i2^^-tf 1 3 1 <*>^#M&«fleii 1 X 1 0 18 c nr 3 J£JlT-C*& 

o-c, ffi.Mv>& jS t i -s. * ^- -9- © tt»Tom#** £ * i t 7& ? r- # & 0 

[0 0 2 8] 

i3S§Oil 4 0f±, nM»^3X 1 0 18 c m' 3 <7)i§Jg-C K-yLTffM£*l& 
Ml? 2 0 0 nm<DG aAsi;';^t77*|14 It, nIPFI£tf£ 1 X 1 0 19 c m" 3 
OiftJR-C K-^LtffM$ni,Ilf 1 0 0 n mO I n G a A s J. 5 9 hJf 1 4 

[0 0 2 9] 

#:tc m±o«t-7*»jtS:^ri-*HBTo»i3a^rstwOv»rig2, 3 n^-r»fMii^fa- 

[0 0 3 0] 

if, HI 2 (a) K^Sft&i^Hc, (MBEffi) *> L < (l^Htffe 

SfL^SMlJfcKS; (MOCVDft) » B a iSSi:J;i), t^i'^^il 10, il 
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